IMPORTANCE Predicting the duration of poststroke dysphagia is important to guide therapeutic decisions. Guidelines recommend nasogastric tube (NGT) feeding if swallowing impairment persists for 7 days or longer and percutaneous endoscopic gastrostomy (PEG) placement if dysphagia does not recover within 30 days, but, to our knowledge, a systematic prediction method does not exist.
S
wallowing difficulties affect around half of the estimated worldwide 3 to 6 million people who have a stroke annually.
1,2 Dysphagia can impair safe oral intake, leading to malnutrition, dehydration, aspiration pneumonia, and poor poststroke outcomes. 3 To prevent these complications, clinicians need to decide within the first 48 hours whether enteral tube feeding should be established. 4 However, nasogastric tube (NGT) and percutaneous endoscopic gastrostomy (PEG) feeding are not without risk and not all individuals with a stroke would benefit from these procedures. Nasogastric tubes can be associated with tube misplacement, local ulcerations, discomfort, and the need to restrain. 5, 6 Percutaneous endoscopic gastronomies have an up to 10% risk of major complications, including infection, bleeding, and perforation.
5
Guidelines recommend enteral tube feeding with NGTs if oral intake is not likely to recover within 7 days, whereas PEG is preferred if swallowing disturbances are likely to persist for more than 30 days.
6-8 Therefore, clinicians need to predict the duration of impaired oral intake to make the right decision. There is high variability in decision making for using feeding tubes because of the lack of a systematic prediction method. 9 Despite the practical need for a prognostic instrument, 9 swallowing recovery prediction remains imprecise, mainly relying on a physician's subjective experience and risk assessment. Previous studies identified various risk factors for prolonged swallowing problems, including the National Institutes of Health Stroke Scale (NIHSS), 10-14 bilateral infarcts, 10, 11, 15 signs of aspiration, 11, 15, 16 and age. 13, 15 We have recently demonstrated that infarctions of the frontal operculum and insular cortex are associated with impaired recovery of dysphagia.
14,17
To our knowledge, an externally validated instrument to synthesize these single variables into an individualized prediction of swallowing recovery is not available. We describe the development and validation of the Predictive Swallowing Score (PRESS), an easily applicable prognostic model for predicting the recovery of functional swallowing after ischemic stroke. From a clinical perspective, we aimed to predict recovery after 7 and 30 days to guide the decisions for early enteral tube feeding with NGT and PEG placement.
Methods

Study Population
We developed the prognostic model in a single-center prospective observational cohort study (derivation cohort) of people with ischemic stroke who were admitted to the comprehensive stroke center in St Gallen, Switzerland, between January 2011 and December 2014. We validated the model in a separate multicenter prospective observational cohort study (validation cohort) at 5 Swiss stroke centers (St Gallen, Aarau, Basel, Bern, and Lugano) , between July 2015 and March 2018. The validation data were split into internal (St Gallen) and external (all other centers) categories.
To investigate people who might be later considered for enteral tube feeding, we only included individuals with ischemic stroke and a severe impairment of oral intake (Functional Oral Intake Scale [FOIS] score <5, described later) at the initial swallowing evaluation. Participants with a late admission (>48 hours after stroke), late initial swallowing assessment (>4 days after stroke), preexistent dysphagia, or stroke recurrence during the study were excluded. The local ethical committees approved the derivation and validation study protocols and participants gave written informed consent. For participants who lacked the capacity to consent, we identified a consultee and obtained written informed assent from them.
Procedures
Study flowcharts are displayed in eAppendix 1 in the Supplement. In the derivation cohort, swallowing evaluations were performed within a median of 1 day (interquartile range [IQR] , 1-2 days) after a stroke, after more than 1 week (median, 8 days; IQR, 7-9 days), at discharge (median, 12 days; IQR, 6-17 days), and after more than 30 days (median, 37 days; IQR, 33-43 days) as described previously. 17 In between these prespecified assessments, oral intake was evaluated during regular daily speech and language therapist (SLT) visits. Neurological data were collected at admission and at discharge. In the multicenter validation study, participants received neurological and swallowing evaluations at baseline within 4 days of stroke onset (median, 1 day; IQR, 1-2 days), after 7 days (median, 7 days; IQR, 6-8 days), and after 30 days (median, 30 days; IQR, 29-34 days). Speech and language therapists performed comprehensive initial and follow-up swallowing assessments using a standardized procedure as reported previously 17 and described in eAppendix 2 in the Supplement. All other assessments were done by neurologists. To calculate PRESS, a neurologist determined age, stroke severity, and infarct location and SLTs assessed the initial risk of aspiration and impairment of oral intake.
Definitions
We used FOIS, a reliable and validated outcome parameter, to measure adequate oral intake. 18 The FOIS ranges from level 1 (nothing by mouth) to level 7 (a full unrestricted oral diet). The
Key Points
Question Can a prognostic model predict swallowing recovery and inform the need for enteral tube feeding after dysphagic ischemic stroke?
Findings In this single-center derivation and multicenter validation study of 279 adults with severe dysphagia, a scoring system based on 5 factors (age, stroke severity on admission, stroke location, initial risk of aspiration, and initial impairment of oral intake) predicted the recovery of functional oral intake 7 (an indication for nasogastric tube feeding) and 30 days (an indication for percutaneous endoscopic gastronomy feeding) after stroke.
Meaning The Predictive Swallowing Score, available as the "PRESS calc" smartphone application, provided accurate predictions and could be used to guide decisions about enteral tube feeding.
evaluation was done by SLTs and was based on the level of oral intake or food and liquid consistency recommended by an objective swallow assessment. Severe impairment of oral intake was defined as an oral diet of a single consistency or worse (FOIS score <5) because previous studies suggested that energy and protein intake was reduced by 40% 19 and gross fluid intake was insufficient 20, 21 in these individuals and they would benefit from enteral tube feeding if swallowing problems persisted for at least 7 days. The primary end point was the persistence of severely impaired oral intake (FOIS score <5) at follow-up examinations based on guidelines that recommended starting enteral tube feeding if oral intake is severely impaired for 7 days (indication for NGT feeding) and the preference for PEG feeding if oral intake is expected to remain impaired for 30 days (indication for PEG feeding) after stroke.
6-8 Participants were considered to be recovered if FOIS score was more than 4 at an evaluation. The secondary end point was a return to the prestroke diet. [mRS]) were evaluated by neurologists and analyzed as numerical variables without a prespecified cutoff. The severity of aphasia, dysarthria, facial weakness, and loss of consciousness was evaluated and scored (ranging from 0 = not present to 2 or 3 = severe) according to the NIHSS.
Development of the Statistical Model
We searched the literature for predictors of dysphagia recovery that can be easily assessed in different settings with various clinical expertise, are usually obtained within the first 48 hours after admission, and are part of the basic workup of people with stroke and dysphagia. We identified 5 commonly reported predictors: NIHSS score at admission, 10-14 bilateral infarcts, 10, 11, 15 signs of aspiration, 11,15,16 age, 13,15 and lesion location. 14,17 We additionally performed a univariable analysis with Cox proportional hazards regression within the derivation cohort to identify factors that are associated with dysphagia recovery and, to our knowledge, have not been reported in previous studies.
For model development, we chose 11 outcome predictors that have either been consistently (≥2 studies) identified in previous research or were significant (P < .05) in the univariable analysis. First, all candidate variables were included in the Cox proportional hazards regression analysis (eAppendix 3 in the Supplement). Only 1 model is needed to predict 7-day and 30-day risk because Cox proportional hazards regression assumes that the risk of each event is proportional through time. 25 Next, the full model was simplified with a backward selection procedure based on the Akaike information criterion or lack of statistical significance. The Akaike information criterion estimates the quality of each statistical model and provides a means of model selection by reducing overparameterization. 26 Follow-up was censored at recovery of functional oral intake (FOIS score >4), death, the last follow-up assessment, and after day 40.
Lastly, ordinal variables were converted to categorical variables by determining significant cutoffs: an age older than 70 years; NIHSS score of 0 to 5, 6 to 13, or 14 points or greater; an initial Any 2 scale score of 1 to 3, 4 to 5, or 6 points; and an initial FOIS level of 4 or more, 2 to 3, or 1. These cutoffs were obtained by performing univariable regression analyses for each cutoff or their combination and choosing those with the highest significance. The final scoring system was developed by assigning points (0/1 or 0/1/2) to the factor levels, and, to simplify calculations, weighting them with their β-coefficients multiplied by −2 and rounding to the nearest integer. Data are presented either as number and percentage for categorical variables or as median and IQRs for ordinal and continuous variables.
Validation of the Statistical Model
The predictive accuracy of the model was determined prospectively in the multicenter validation cohort with discrimination and calibration. Model discrimination (ie, the degree to which a model differentiates between individuals with positive and negative outcomes) was calculated with the C statistic. Calibration (ie, the agreement between predicted and observed risks) was assessed with calibration plots for day 7 and day 30 and with the Hosmer-Lemeshow test.
A prespecified subgroup analysis was done in people with brainstem stroke. Predictive accuracy was compared with a previously described model for PEG placement.
13 Analyses were done with R, version 3.2.3 (R Foundation). This study is reported in compliance with TRIPOD standard guidelines for prediction models.
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Results
We included 153 people in the derivation cohort and 126 in the validation cohort (64 internal, 62 external validation). Clinical characteristics are summarized in Table 1 . Participants had no or minimal prestroke disability (median prestroke mRS, 0; IQR, 0-1) but were severely affected by the stroke (pooled cohort: median NIHSS score at admission, 13; IQR, 7-18). All had severe impairment of oral intake (FOIS score <5; median FOIS, 2; IQR, 1-4) and a severe risk of aspiration (median Any 2 score, 4; IQR, 3-6) at the initial swallowing examination. A follow-up visit after 7 days was completed in 120 people (95%) (4 [3.2%] died and 2 [1.5%] were lost to follow-up) and after 30 days in 107 people (85%) (11 [8.7%] died and 8 [6.3%] were lost to follow-up) in the validation cohort. Data were available for all outcome parameters and for 99% of the clinical variables (eAppendix 4 in the Supplement).
Clinical Course of Swallowing Recovery
The median time to recovery of oral intake in the combined cohort (n = 279) was 12 days (95% CI, 8-16 days; Figure 1A ). After 7 days, 64% (95% CI, 59-71) of participants with an initial impairment had persistent swallowing impairment and would have qualified to receive NGT feeding, according to the guidelines. After 30 days, oral intake continued to be insufficient for 30% of participants (95% CI, 24-37) and they would have qualified for PEG placement. Ninety-four percent of participants (95% CI, 88-97) failed to return to their prestroke diet after 7 days and 66% (95% CI, 57-75) after 30 days.
A longer time to recovery of oral intake was independently associated with poor outcomes after stroke (ie, aspiration pneumonia [adjusted hazards ratio (aHR), 0.42, 95% CI, 0.27-0.66; P < .001], increased mortality [aHR, 0.06; 95% CI, 0.01-0.41; P = .01], dependency [mRS] at discharge or at the 30-day follow- (80) 51 (80) 41 (66) Subcortical 118 (77) 51 (80) 43 (69) Cerebellar 16 (10) 1 (2) 4 (7) Brainstem 17 (11) 6 (9) 14 (23) Affected arterial territory
Cerebral artery
Middle 129 (84) 57 (89) 46 (74) Anterior cerebral 14 (9) 7 (11) 3 (5) Posterior cerebral 18 (12) 5 (8) up [aHR, 0.67 per point; 95% CI, 0.60-0.75; P < .001], and institutionalization [aHR, 0.52; 95% CI, 0.33-0.81; P = .004]). These results were obtained after statistical correction for sex, age, prestroke dependency, stroke severity, and stroke etiology using Cox proportional hazards models.
Model Development
The univariable analysis in the derivation cohort (n = 153) identified 6 novel predictors in addition to those 5 that were consistently reported in previous literature (eAppendix 5 in the Supplement). Five predictors remained in the final sim- 
Model Performance
PRESS was a significant predictor of swallowing recovery (hazard ratio [HR], 0.73 per point; 95% CI, 0.65-0.81; P < .001) in the validation cohort (n = 126). Model performance for predicting impaired oral intake on day 7 and day 30 after stroke showed a C statistic of 0.84 (95% CI, 0.76-0.91; P < .001) and 0.77 (95% CI, 0.67-0.87; P < .001), respectively. In the internal validation cohort, discrimination was 0.86 (95% CI, 0.77-0.96; P < .001) and 0.82 (95% CI, 0.69-0.94; P < .001), respectively; in the external validation cohort, discrimination was 0.83 (95% CI, 0.71-0.95; P < .001) and 0.73 (95% CI, 0.59-0.87, P = .007), respectively.
Calibration plots showed good agreement between predicted and observed outcomes (calibration slopes ranging from 0.91-1.17; eAppendix 6 in the Supplement). The HosmerLemeshow test did not suggest any significant overprediction or underprediction (eAppendix 6 in the Supplement).
We performed a prespecified subgroup analysis of people with brainstem strokes (20 [15.9%]) in the validation cohort. The C statistic after 7 and 30 days for impairment of oral intake was 0.87 (95% CI, 0.71-1.00; P = .01) and 0.77 (95% CI, 0.53-1.00; P = .08), respectively. The Hosmer-Lemeshow test did not detect miscalibration.
We also compared the performance of PRESS with a previously described model of PEG placement.
13 This previously reported model had a worse performance in the validation cohort on day 7 (C statistic, 0.54; 95% CI, 0.44-0.65; P =.46) and on day 30 (C statistic, 0.54; 95% CI, 0.41-0.67; P = .52). Calibration slopes ranged from −0.01 to 0.65, suggesting poor agreement between predicted and observed data (eAppendix 7i nt h eSupplement). A formal comparison of PRESS with Level 1: nothing by mouth.
Level 2: tube-dependent with minimal attempts of food or liquid.
Level 3: tube-dependent with consistent oral intake of food or liquid.
Level 4: total oral diet of a single consistency.
Level 5: total oral diet with multiple consistencies, but requiring special preparation or compensations.
Level 6: total oral diet with multiple consistencies without special preparation, but with specific food limitations.
Level 7: total oral diet with no restrictions. P < .001).
As a secondary end point, we determined the model performance for predicting a return to a prestroke diet. In the combined validation cohort, the C statistic was 0.94 (95% CI, 0.87-1.00; P < .001) on day 7 and 0.71 (95% CI, 0.61-0.82; P < .001) on day 30. In the internal validation cohort, discrimination was 0.92 (95% CI, 0.78-1.00; P = .02) and 0.74 (95% CI, 0.59-0.88; P = .01); in the external validation cohort, discrimination was 0.95 (95% CI, 0.89-1.00; P = .003) and 0.70 (95% CI, 0.55-0.85; P = .02). Calibration plots, slopes of the calibration regression line, and nonsignificant Hosmer-Lemeshow test results suggested good calibration for predicting a return to a prestroke diet (eAppendix 6 in the Supplement).
Model Prediction
The prediction estimates for every PRESS cutoff are displayed in Figure 3 . The predictions for the risk of persistent impairment of oral intake range from 5% (PRESS = 0) to 96% (PRESS = 10) on day 7 and from 2% to 62% on day 30 after stroke, covering the spectrum from rapid to prolonged swallowing recovery. An example calculation is demonstrated in eAppendix 8 in the Supplement. The sensitivity, specificity, and positive and negative predictive values of different PRESS cutoffs for predicting the impairment of oral intake or a return to a prestroke diet are described in eAppendix 9 in the Supplement. We provide a free smartphone app to facilitate PRESS calculation at bedside (Figure 4 ).
Discussion
We developed and validated a prognostic model to predict swallowing recovery and to guide the decision for enteral tube feeding in people with dysphagia after ischemic stroke. Such a tool can have immediate practical implications for treating physicians as PRESS can be easily estimated at bedside. The model validation established good discrimination and calibration for predicting the recovery of functional oral intake and a return to a prestroke diet.
We also characterized the clinical course of swallowing within the first month after stroke. In previous studies, the incidence of dysphagia after stroke ranged widely from 2% to 33% after 1 month 28,29 and from 0.4% to 50% after 6 months. [28] [29] [30] Contrary to previous reports that focused on long-term swallowing outcomes, 28-30 we characterized swallowing dynamics within the first weeks after stroke. Our results show that almost twothirds of people with an initially severe dysphagic stroke do not recover functional oral intake within 7 days and therefore would benefit from NGT feeding. Nearly one-third does not recover within 30 days and would qualify for PEG feeding. Almost no individuals with a severe dysphagic stroke return to their prestroke diet within a week and two-thirds continue to require diet modification 1 month after stroke. This will be helpful in advising people with stroke and their relatives and might offer realistic expectations for the provision of health care services. We were also able to show that prolonged recovery of functional swallowing is independently associated with poor outcomes after stroke, even after correction for stroke severity, etiology, and other clinical parameters. This result highlights the importance of developing strategies to accelerate neuronal repair mechanisms of dysphagia (eg, high-intensity speechlanguage therapy 31 or noninvasive brain stimulation 32 ). More efforts are needed to prevent malnutrition and dehydration in those with prolonged dysphagia, as this could be responsible for poor clinical outcomes.
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Strengths and Limitations
This study has several strengths. We assessed a comprehensive set of predictors in a large prospective cohort of people with severely dysphagic stroke. The factors that are included in PRESS are plausible; older age 34 and specific infarct location 17,35 might disrupt perilesional plasticity, more severe neurological deficits can interfere with the multisensory process of swallowing recovery, and the severity and type of initial swallowing impairment are likely to influence dysphagia recovery (eAppendix 10 in the Supplement). Successful prospective internal and external validation demonstrated the generalizability of the model in a Central European population despite small baseline differences between the cohorts. The validation cohort was adequately powered to show that PRESS had good discrimination. This is indicated by the 95% confidence intervals of concordance statistics, which exceeded 0.60 for both end points in the validation cohort. PRESS performed markedly better than a previously proposed model for PEG placement 13 and this improvement is most likely due to integrating swallowing parameters and specific infarct location into the model. There are some limitations. First, the results are only applicable to ischemic stroke, as we would expect different trajectories of recovery after hemorrhagic stroke. 13 Second, several participants died or were lost to follow-up, and this
Figure 4. Predictive Swallowing Score (PRESS) Smartphone Graphic App
A free smartphone and tablet app called "PRESS calc" is available to facilitate bedside examinations and prediction. It is available on Apple iOS (http://itunes.apple.com/us/app/ press-calc/id1401176212) and Google Android (https://play.google.com/ store/apps/details?id=ch.kssg.press).
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could cause attrition bias. However, the validation cohorts had a lower loss to follow-up compared with previous studies of people with severe stroke, potentially because of performing the 30-day follow-up in a centralized manner.
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Third, it was logistically not possible to perform face-to-face follow-up after 30 days. We used a standardized central interview by a masked rater and, when possible, obtained data directly from health workers in local hospitals and rehabilitation units (85% of patients were institutionalized). Fourthly, different imaging modalities (magnetic resonance imaging in 56%, computed tomography in 44%) were used to determine stroke location and size. This might have increased data variability and reduced the reliability to detect lesions of the frontal operculum in those with computed tomography scan results, but such an approach mimics a real-life situation, making the model applicable in clinical practice. Lastly, at times there was deviation from the perfect slope in calibration plots (eAppendix 6 in the Supplement). These deviations were limited in scope and within the estimated 95% confidence intervals.
Developing a prognostic model involves making compromises and we chose only to include predictors that were welldefined, easily measured, and routinely available. Calculating PRESS does not require using specific instrumental swallowing testing (eg, videofluoroscopic or fiberoptic evaluation) and this makes the model applicable in different countries and settings with various clinical expertise. Future research might refine predictions by including such instrumental biomarkers and advanced structural or functional neuroimaging.
Conclusions
Our results show that a simple algorithm can predict swallowing recovery and might support decision making in people with dysphagic stroke. Such an algorithm requires cross-specialty collaboration between neurologists and SLTs to determine accurate predictions. PRESS has the potential to individualize clinical care by identifying those who would benefit from enteral tube feeding and is a step toward personalized medicine. Role of the Funder/Sponsor: The funding organizations had no role in the design and conduct of the study; collection, management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and decision to submit the manuscript for publication. 1. Study Flow Charts
Study flow chart in derivation cohort
*follow-up visits were only performed if the subject was not recovered (FOIS < 5) at the previous evaluation.
Visit 3
Outcome assessment Planned: > 30 days after stroke Actual: median 37 days 39 subjects assessed
Daily follow up
Regular swallowing assessment by SLT 20 subjects recovered 0 subjects lost to follow-up 1 subject died
Regular swallowing assessment by SLT 23 subjects recovered 2 subjects lost to follow-up 0 subjects died
Visit 2
Swallowing assessment Planned: 7 ± 2 days after stroke Actual: median 8 days 132 subjects assessed
Visit 1
Swallowing and neurologic assessment Planned: within 4 days after stroke Actual: median 1 day (IQR 1-2) 153 subjects assessed
Visit at discharge
Swallowing and neurologic assessment Planned: at discharge Actual: median 12 days 107 subjects assessed 7 subjects recovered 56 subjects lost to follow-up 5 subjects died
Swallowing assessments
We evaluated swallowing in the derivation and validation cohorts as previously described by our group (Galovic et al., 2017) . Swallowing assessment consisted of the examination of oral musculature strength, agility, and symmetry, as well as examination of protective reflexes and sensation by a speech-language pathologist. Testing included the 50 mL water swallow test (DePippo et al., 1992) and Any 2 scale (Daniels et al., 1997) for risk of aspiration. In the validation cohort, severity of dysphagia was quantified with the Parramatta Hospitals Assessment of Dysphagia (Broadley et al., 2005) and Gugging Swallowing Screen (Trapl et al., 2007) . Instrumental testing with fiberoptic endoscopy or videofluoroscopy was performed in subjects with indeterminate results of the clinical evaluation or when deemed necessary by the treating physician.
We scored the severity of impaired oral intake according to the Functional Oral Intake Scale (FOIS), a widely used, reliable and valid outcome measure to document a person's safe and adequate functional oral intake (Crary et al., 2005) . The scale ranges from 1 (nothing by mouth) to 7 (total oral diet with no restrictions). The evaluation is based on the level of oral intake or food and liquid consistency recommended by an objective swallow evaluation. To increase generalizability, a standardized guideline was established (Supplementary Table I ) and was previously used by our group (Galovic et al., 2017) . The main aspect of this guideline is the type and number of consistencies (solids, semisolids, liquids) that can be safely swallowed based on the results of clinical/instrumental testing.
The follow-up after 30 days was performed centrally via telephone by a speech-language pathologist blinded to results of previous assessments. In order to determine the current level of oral intake recommended by objective swallowing evaluations, we interviewed the stroke survivor and/or relatives and, where available, medical staff. The interview included questions on the current diet modification, return to prestroke diet, restrictions on safe food and liquid consistencies, food preparations, compensation strategies, quantity of oral intake and enteral tube feeding.
Other assessments
Stroke outcome was evaluated in the derivation cohort at discharge and in the validation cohorts at the follow-up visit after 30 days. Pneumonia was defined as ≥ 3 of the following: fever >38°C; productive cough; abnormal respiratory examination (tachypnoea >22 bpm, tachycardia, inspiratory crackles, bronchial breathing); culture of relevant pathogen; positive chest radiograph; and elevated CRP in a person with suspected chest infection. Dependency was scored with the modified Rankin Scale (mRS). Institutionalisation was defined as failure to return home or to an unsupported living environment. We also collected data on mortality and weight change. 
Prognostic Model of Time to Recovery of Functional Oral Intake
Univariable analysis in derivation cohort
Because previous literature does not provide sufficient data for an evidence-driven choice of predictors, we have additionally performed a univariable analysis with Cox proportional hazards regression within the derivation cohort (Supplementary Table III) . We sought to identify factors that are associated with dysphagia recovery and have not been reported in previous studies, e.g. the degree of initial swallowing impairment, stroke aetiology, or initial clinical symptoms. Initial impairment of oral intake (FOIS) 1.89 (1.55-2.31) <0.001 * Predictors reported in previous literature. N=153. HR = hazards ratio, CI = confidence interval, NIHSS = NIH Stroke Scale, MCA = middle cerebral artery, ACA = anterior cerebral artery, PCA = posterior cerebral artery, BA= basilar artery, VA= vertebral artery, FOIS = Functional Oral Intake Scale.
Supplementary
Performance of a model previously proposed in literature
We determined discrimination and calibration of a model (PEG score) that was previously proposed in literature for the prediction of PEG placement (Dubin et al., 2013) . This model did not discriminate well (Supplementary Figure II, c statistics ranging from 0.54 -0.58, p ≥ 0.31) between stroke survivors with and without impaired oral intake on day 7 (indication for NGT feeding) and day 30 (indication for PEG feeding). The results were comparably poor in both internal and external validation cohorts. Calibration slopes ranging from -0.01 to 0.65 suggest poor agreement between observed and predicted outcomes. The Hosmer-Lemeshow test detected significant miscalibration for predicting impaired oral intake on day 30 in the external validation cohort. The calibration plots (Supplementary Figure II) also suggest that the prediction estimates from the PEG score do not cover the whole spectrum of low-risk to high-risk cases but rather tend to converge around a similar prediction estimate, which is also indicative of poor discrimination.
To conclude, this previously reported model (PEG score) was not appropriate to guide the need for enteral tube feeding in ischemic stroke survivors. The Predictive Swallowing Score (PRESS) proposed in the current study performed markedly better than the PEG Score in all prognostic aspects (see Results in main manuscript). 
Classification parameters for PRESS cut-offs Supplementary
